Strengths of this study
• This is the first Irish national prevalence study of the burden on alcohol related presentations to EDs that included all EDs in the country.
• This is the first study in Ireland that allows comparison of alcohol related attendance with non-alcohol related attendances.
Limitations
• Data was collected retrospectively by reviewing ED records.
• It covers fours 6-hour periods in December-January which may not reflect seasonal variations. 
Background
Alcohol consumption in excess of the national recommended guidelines[1] is the norm in Ireland with over 40% of adults binge drinking at least once a month.
[2] A national survey found that 75% of all alcohol consumed was as part of a binge drinking session. [3] Emergency departments (EDs) respond to many of the consequences of alcohol related harm but knowledge of the prevalence of alcohol related presentations is limited to localised or single site studies. [4] [5] [6] There is no nationally agreed systematic way of counting alcohol related presentations, of screening for alcohol related harm, or of early intervention.
The main objective of this study was to assess the scale of alcohol related presentations to all EDs in Ireland. We developed a pragmatic method of investigating such presentations in a nationally representative study in the same selected time periods, with the intention of informing policy makers and developing systematic processes for future use to improve the quality of data collection and care provided.
Methods
All full time EDs in public hospitals in Ireland, defined as providing service 24 hours/day every day, were invited to participate. As data are collected and stored in different ways in these EDs a standardized data collection template was designed and piloted in one ED. Clinical staff members were identified as the nominated survey coordinator in each ED through members of the Irish Association of Emergency Medicine -the majority of Consultants in Emergency Medicine in the country, including at least one in every hospital, are members. The coordinator's role was to examine the records of people who attended at agreed specified times on specified dates and record all presentations on the standard survey template. Data collected included sex, age, time of presentation, time in ED, method of arrival, category of injury, medical condition, any reference to alcohol, intoxication, mental health problems, social problems, admitted to hospital or not, and referral outcome.
The dates and times were chosen to broadly represent times that are busy and quiet as alcohol related presentations are likely to vary by time of day, week and season. Following consultation we chose Sunday 11 December 2015 between 00.00 and 05.59, Wednesday 14 December 2015 between 12.00 and 17.59, Friday 6 January 2016 between 18.00-23.59, and Monday 16 January 2016 between 06.00 and 11.59. The site coordinators were emailed the survey instrument and the list of definitions of alcohol related presentations with detailed instructions on how to collect data and a telephone contact for any queries. Any ED record with a reference to alcohol was classified as an alcohol related (AR) presentation, and any record without reference to alcohol as not alcohol related (NAR). Clinically intoxicated and other AR presentations were defined using ICD- 10[7] codes and the definitions of AR F o r p e e r r e v i e w o n l y presentations used in the Australasian study of AR presentations to EDs. [8] Data were returned in an Excel spreadsheet by email and analysed in a public health department using SPSS. Where data were not returned in a timely manner, sites were contacted by telephone and email to maximise response rates. Descriptive statistics were produced and comparisons were done using χ 2 and t tests. We report on aggregate data only to maintain site and individual confidentiality.
Results
All 29 EDs in public hospitals in Ireland were invited to participate, and all agreed. The three paediatric only EDs in the country were invited and are included in the analysis. The 29 EDs identified 3194 patients over the four specified 6-hour periods: 189 (5.9%) of whom had a reference to alcohol recorded in the notes, meeting our criterion for AR presentation. Individual hospital data is not presented: AR presentations ranged from 0-20% in the different hospitals. The busiest 6-hour period in terms of AR presentations was Saturday night-Sunday morning when 108 (29%) of 372 presentations nationally had a reference to alcohol in the ED notes. Of the AR patients presenting on the study Saturday night-Sunday morning 63.2% (n=86) were categorized by clinical staff as intoxicated, compared to 20.6% on the study Friday evening, 12.5% on the Wednesday afternoon, and 3.7% on the Monday morning.
When compared to NAR patients the AR presentations were more likely to be male (72.5% compared to 49.6%). The AR group ranged in age from 11 months to 85 years (mean 39.1, median 36.0) with 10 (5.3%) aged under 18 years: the mean age for in the NAR groups was 39.0, median 37.0). The method of arrival in ED was by ambulance for 108 of the AR presentations (57.1%) compared to 413 of 3005 (13.7%) NAR group (p<000): 86 (63.2%) of the AR group who were categorized as intoxicated came by ambulance, whereas 22 (41.5%) of those who were not intoxicated came this way. On Saturday night-Sunday morning the proportion of AR presentations arriving by ambulance (74 of 108, 68.5%) was higher than any other time period studied.
The descriptive information in Table 1 summarises the data on all the people who presented to all the EDs in Ireland at the specified times on the study days. The majority were discharged home or to GP follow up: only one patient in our study was identified as having been referred to specialist alcohol services. Coincidentally the numbers in the AR and NAR groups in age bands 20-29 and 30-39 are the same.
A significantly higher proportion (9%) of AR presentations left before being assessed by a doctor compared to other presentations (3.6%), p=0.001, as was the proportion who took their own discharge against medical advice (7.9%) compared to others (0.5%), p<0000. However the proportion of people admitted to hospital among the AR presentations (17.5%) was significantly less than the proportion of NAR presentations (26.5%), p=0.006. When we compared patients classified as AR to NAR F o r p e e r r e v i e w o n l y patients by whether they were intoxicated or not, 13 (9.6%) of the intoxicated group left before being seen compared to 4 (7.5%) of those who were not intoxicated, the corresponding figures for those who self-discharged against medical advice were 9 (6.6%) and 6 (11.3%).
The diagnostic classifications of the 189 patients whose presentation was AR are summarised in Table 2 : 132 (69.8%) of them were clinically intoxicated. Almost half of this group, 88 persons (46.6%) had unintentional injuries, and 22 (11.6%) had injuries caused by a third party who was affected by alcohol. Many of the AR presentations had more than one condition.
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Discussion
Our study quantifies for the first time the extent of AR presentations to Emergency Departments nationally at both quiet and busy times, and provides evidence of the impact of alcohol on EDs and ambulance services. Published studies on alcohol related presentations in EDs have used different methods in different populations [9] [10] [11] [12] with varying estimates of the rate from 1.2% in a Belgian study to 70% at peak times in a British study: our approach was pragmatic in the absence of a national dataset and included the NAR group for comparison. If we excluded the paediatric EDs the proportion of AR presentations to all other EDs would be higher, but children make up part of the denominator in the other hospital EDs.
Many factors contribute to challenges in Irish EDs but it is clear that alcohol is a significant burden especially on Saturday nights-Sunday mornings. The impact of AR presentations on ED staff and other patients is likely to add to the stress on patients and staff, and challenge the quality of care provided. A particular concern is that more than half (57.1%) of AR presentations were brought to ED by ambulance: a high proportion of these people either left before being assessed or took their own discharge against medical advice, which raises the issue of the use of limited emergency resources. The AR patients who were intoxicated were 50% more likely to come by ambulance. Intoxicated patients were also more likely to leave before being seen. However, most AR patients (85%) were categorized by nursing staff as triage category 3 or higher suggesting they were appropriate for treatment in an ED and were considered urgent at the time of assessment. Only one patient was categorized as suitable for assessment elsewhere (category 5). Differentiating intoxication from concussion, other forms of brain injury or overdose is not easy and erroneously attributing confusion or drowsiness to alcohol could have serious consequences. There is no antidote or reversal agent for alcohol intoxication: time and clinical observation are essential. In one large US ED critical care resources were used for 1% of intoxicated ED patients who were initially assessed as low risk. [13] Training emergency service staff to work with patients with AR injury or illness at the scene of the first contact might reduce the numbers brought to ED and could directly benefit the patient and the ambulance service by reducing the frequent and regular callers known to have alcohol problems. [14] We did not collect information on screening for alcohol in EDs: however there is clear evidence that referral for brief intervention results in reduced re-attendance at ED. [15] There is no nationally agreed process for screening in Ireland. It is notable that only one patient was recorded as having been referred to a specialist alcohol service: this reflects the limited availability of such services in many parts of Ireland, and the difficulty of discussing such a referral with patients most of whom were intoxicated (75%) or in physical or emotional pain, at a time when emergency departments are busy.
The limitations of our study include that our data were collected in DecemberJanuary which may not represent alcohol patterns at other times of year. This is Collecting more precise data all year round would provide more accurate estimates of prevalence and incidence. There may be an underestimation of the AR burden: measurement error is likely to have occurred as some presentations may not have had a reference to alcohol recorded in the notes. There was a delay with data collection in some sites with more than one person collecting data. There may be an overestimation of AR presentations as some people who appeared to be intoxicated may have had symptoms due to other substances. A small proportion of intoxicated patients (3.7%) had presentations unrelated to alcohol (e.g. anaphylactic shock).
In the context of the Public Health Alcohol Bill [16] that is currently going through the Oireachtas (Irish Houses of Parliament), our study highlights the need for wider preventive actions to reduce alcohol related harm outside the health service [17] and for the development of effective alcohol screening and interventions in EDs and emergency services.
[18] The data collection and policy issues apply in many countries.
The costs of AR presentations are substantial. [10] We plan to cost the impact of these presentations when a nationally agreed system of costing ED attendances is agreed. We do not know if the burden of alcohol related presentations is increasinga recent US study has demonstrated that alcohol related ED visits in that country are increasing at a greater rate than overall ED visits. [19 ] We have started to systematically collect alcohol related data on all persons presenting to one the busiest EDs in the country to assess the prevalence and burden more accurately. 
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Strengths of this study
Limitations
• It covers four 6-hour periods in December-January which may not reflect seasonal variations. The main objective of this study was to assess the scale of alcohol related presentations to all EDs in Ireland. We developed a pragmatic method of investigating such presentations in a nationally representative study in the same selected time periods, with the intention of informing policy makers and developing systematic processes for future use to improve the quality of data collection and care provided.
Methods
All full time EDs in public hospitals in Ireland, defined as providing service 24 hours/day every day, were invited to participate. As data are collected and stored in different ways in these EDs a standardized data collection template was designed and piloted in one ED. Clinical staff members were identified as the nominated survey coordinator in each ED through members of the Irish Association of Emergency Medicine -the majority of Consultants in Emergency Medicine in the country, including at least one in every hospital, are members. The coordinator's role was to retrospectively examine the records of people who attended at agreed specified times on specified dates and record all presentations on the standard survey template. Data collected included sex, age, time of arrival in ED, method of arrival, category of injury, medical condition, any .00 and 11.59. The site coordinators were emailed the survey instrument and the list of definitions of alcohol related presentations with detailed instructions on how to collect data and a telephone contact for any queries. Any ED record with a reference to alcohol was classified as an alcohol related (AR) presentation, and any record without reference to alcohol as not alcohol related (NAR) (Box 1). Clinically intoxicated and other AR presentations were defined using ICD-10 [9] codes and the definitions of AR presentations used in the Australasian study of AR presentations to EDs [10] . That study used a different method of data collection: a snapshot of all alcohol related attendances at one time.
Data were returned in an Excel spreadsheet by email and analysed in a public health department using SPSS. Where data were not returned in a timely manner, sites were contacted by telephone and email to maximise response rates. Descriptive statistics were produced and comparisons were done using χ 2 and t tests. We report on aggregate data only to maintain site and individual confidentiality.
Box 1
Any ED patient record with a reference to the words "alcohol", "alc" or "C2H5OH" was classified as an alcohol related (AR) presentation, and any record without a reference to alcohol as not alcohol related (NAR).
Patient Involvement
Patients were not involved in the design or conduct of this study
Results
All 29 EDs in public hospitals in Ireland were invited to participate, and all agreed. The three paediatric only EDs in the country participated and are included in the analysis. The 29 EDs identified 3194 patients over the four specified 6-hour periods: 189 (5.9%) of whom had a reference to alcohol recorded in the notes, meeting our criterion for AR presentation. Individual hospital data are not presented: AR presentations ranged from 0-20% in the different hospitals. The busiest 6-hour period in terms of AR presentations was the early hours of Sunday morning when 108 (29%) of 372 presentations nationally had a reference to alcohol in the ED notes. Of the AR patients presenting early on Sunday, 63.2% (n=86) were categorized by clinical staff as The descriptive information in Table 1 summarises the data on all the people who presented to all the EDs in Ireland at the specified times on the study days. The majority were discharged home or to GP follow up: only one patient in our study was identified as having been referred to specialist alcohol services.
Coincidentally the numbers in the AR and NAR groups in age bands 20-29 and 30-39 are the same.
A significantly higher proportion (9%) of AR presentations left before being assessed by a doctor compared to other presentations (3.6%), p=0.001, as was the proportion who took their own discharge against medical advice (7.9%) compared to others (0.5%), p<0.000. However the proportion of people admitted to hospital among the AR presentations (17.5%) was significantly less than the proportion of NAR presentations (26.5%), p=0.006. When we compared patients classified as AR to NAR patients by whether they were intoxicated or not, 13 (9.6%) of the intoxicated group left before being seen compared to 4 (7.5%) of those who were not intoxicated: the corresponding figures for those who self-discharged against medical advice were 9 (6.6%) and 6 (11.3%).
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Discussion
Our study quantifies for the first time the extent of AR presentations to Emergency Departments nationally at both quiet and busy times, and provides evidence of the impact of alcohol on EDs and ambulance services. Published studies on alcohol related presentations in EDs have used different methods in different populations [11] [12] [13] [14] with varying estimates of the rate from 1.2% in a Belgian study to 70% at peak times in a British study: our approach was pragmatic in the absence of a national dataset and included the NAR group for comparison. The three paediatric only EDs in Ireland are in Dublin: if we excluded the paediatric EDs the proportion of AR presentations to all other EDs would be higher, but children make up part of the denominator in all the other hospital EDs. Eight of the 10 AR presentations in those under 18 years were aged 15-17.
Many factors contribute to challenges in Irish EDs but it is clear that alcohol is a significant burden especially on Saturday nights-Sunday mornings. The impact of AR presentations on ED staff and other patients is likely to add to the stress on patients and staff, and challenge the quality of care provided. A particular concern is that more than half (57.1%) of AR presentations were brought to ED by ambulance: a high proportion of these people either left before being assessed or took their own discharge against medical advice, which raises the issue of the use of limited emergency resources. The AR patients who were intoxicated were 50% more likely to come by ambulance. Intoxicated patients were also more likely to leave before being seen. However, most AR patients (85%) were categorized by nursing staff as triage category 3 or higher suggesting they were appropriate for treatment in an ED and were considered urgent at the time of assessment. Only one patient was categorized as suitable for assessment elsewhere (category 5). Differentiating intoxication from concussion, other forms of brain injury or overdose is not easy and erroneously attributing confusion or drowsiness to alcohol could have serious consequences. In one large US tertiary care centre, 1% of intoxicated ED patients who were initially assessed as low risk ultimately used critical care resources. [15] There is no antidote or reversal agent for alcohol intoxication: time and clinical observation are essential. Training emergency service staff to work with patients with AR injury or illness at the scene of the first contact might reduce the numbers brought to ED and could directly benefit the patient and the ambulance service by reducing the frequent and regular callers known to have alcohol problems. [16] We did not collect information on screening for alcohol in EDs: however there is clear evidence that referral for brief intervention results in reduced reattendance at ED. [17] There is no nationally agreed process for screening in Ireland. It is notable that only one patient was recorded as having been referred to a specialist alcohol service: this reflects the limited availability of such services in many parts of Ireland, and the difficulty of discussing such a referral with patients most of whom were intoxicated (75%) or in physical or emotional pain, at a time when emergency departments are busy. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r p e e r r e v i e w o n l y
The limitations of our study include that our data were collected in DecemberJanuary which may not represent alcohol patterns at other times of year. This is usually a busy time in EDs in Ireland with winter pressures. Long waiting times can deter patients attending and increase the numbers leaving before assessment. Collecting more precise data all year round would provide more accurate estimates of prevalence and incidence. There may be an underestimation of the AR burden: measurement error is likely to have occurred as some presentations may not have had a reference to alcohol recorded in the notes. There was a delay with data collection in some sites with more than one person collecting data. There may be an overestimation of AR presentations as some people who appeared to be intoxicated may have had symptoms due to other substances. A small proportion of intoxicated patients (3.7%) had presentations unrelated to alcohol (e.g. anaphylactic shock).
Reducing alcohol consumption and the related harms are priorities in national policies in Ireland [18, 19] and many other countries. In the context of the Public Health Alcohol Bill [7] that is currently going through the Oireachtas (Irish Houses of Parliament), our study highlights the need for wider preventive actions to reduce alcohol related harm outside the health service [20] and for the development of effective alcohol screening and interventions in EDs and emergency services. [21] The data collection and policy issues apply in many countries.
The costs of AR presentations are substantial. [12] We plan to cost the impact of these presentations when a nationally agreed system of costing ED attendances is agreed. We do not know if the burden of alcohol related presentations is increasing -a recent US study has demonstrated that alcohol related ED visits in that country are increasing at a greater rate than overall ED visits. [22] We have started to systematically collect alcohol related data on all persons presenting to one of the busiest EDs in the country to assess the prevalence and burden more accurately.
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